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 A Non maximally permissive
allows a subset of the safe states 
 
Safe states: Maximally 
Permissive Controller allows for 
all safe states to be visited 
Unsafe states: Deadlocked 
or leading to inevitable 
deadlock 
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Minimize  M 
s.t 
M-x
iK
≥0   ∀ i∈I  (5.1) 
   
x
ikj
- t
ikj
≥ x
ik-1l  
∀ i∈I   
 
x
prj
- x
qsj
+H(1-y
prqsj
) ≥ t
prj 
∀ j∈J, (p,q) ∈I  
x
qsj
- x
prj
+H(y
prqsj
) ≥ 
tqsj  
∀ j∈J, (p,q) ∈I 
 
x
p(r-1)l
- x
qsj
+H(1-y
prqsj
) ≥ E
 
∀ j∈J, ∀ (p,q) ∈I  
x
q(s-1)l
- x
prj
+H(y
prqsj
) ≥ E
 
∀ j∈J, ∀ (p,q) ∈I 
 
where 
 
x
iK 
completion time of last operation K of job i 
x
ijk 
completion time of job i operation k on machine j 
t
ijk 
processing  time of job i operation k on machine j 
y
prqsj
    =1 if job p operation r follows job q operation s on machine j. 0 otherwise 
H  large positive number 
E  small positive number 
I  set of all jobs 
J  set of all machines 
M  makespan 
(5.2)
(5.3)
(5.4)

  ' '  
  ﬀ
   

ﬀ 
ﬀ 
 
   	

   
M1
M2
M6
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M3 M4
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Turning
PT:30
Turning
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Drilling
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